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WHAT iS OLAmED iS: 



a; 1, A teiephonv sysiern co!Tipns«ng; a server comprising a fsceivsng s-f;echs:rsssm for rscsivsng a isSephony 
5 <i8sf::!:i8t:ar; code rsps'sssntsng s tsispi-iony destirtStK-n sridrsss, sss^gning mschsnism for assignsog an 
s {;-!t8!TS8t protoco! packet d^SiSioatioc) address oorresparidsng tP sasd tsiephonv dssisnaSion address, and a 
s comfriunicsiiors'j mficharsisra ?of packetising aod fewsft-isng payload date to an Sfifefnes profex-.C!- router, 

2 The feiephony systesYJ accordHig to «ia;rn 1, v;hars;r-i said mscharis&rn for fsasiving a teisphony 
a; d8st:F<3t:<iii code campf i&ss a !Ts8ch8nism for fecejvmg s PST!^ desssnaison tesephone nusfibsr 

5 3. The teiephony system sccording to c!.=5::n-i 5 . whereir! soid rnechsnis:-!) for fsK-.eiVing a tsisphony 
s deslinaSiOf! ooae camsfissa a mechariism ;of rscefvsng a P3X deafieatios-: taiaphons iiijjrf&sr. 

A 4, A asTiii-suiirosuons ifianagsmssit syat8)-rs fof trsnsmfSssng psylosd data ffom an ofigrsatrig standafd 
cik«ioui tfiiepfior.y rxwimunscafiortrj aqyu-jmsnt, said sysferp comprisss-iQ ar. s'i-it&rnet S'srver c.oi.!p;fs--:i io 
5 receive ceSS instfafcao rsquesas froro said standard dssioi-st tsiephony carrjmonstsjSons equipnient sssid 
s: intsrfiet sefver comprisffjfs an prntciccsS imsftacg to an intsrs-iSi host md a mschanism for o>5iiv>S!ting s 
s received teiephooy dasSioaSion cade to aa :P addi^iss, 

s The CGi^'5!T?urssnatfons rosr!ag«fn&r(t: system sooordsog so dasm 4, ^vharam sa-d paySoaci dsia con-ipnsras 

s: 6. Th>5 ccmmunscarioriS maiiagsn-isrit sysfem ac.<r«:reilng tsi olairn 4 whsmsn said payioad >^ais comprises 
A vowe data, arid sasd sjandatd disSoaS fsiephony comnrjonscationa aqsaprrjani co-nprisss a digsfai SaSephona. 

A ?", The ccii^'smwrsicatfons m8nag«fnar(f: system aocordiog so daim 6, whamm said digsta- t^iapho^'^a con'^pnsas 
;: a PBX •aiephosis. 

A fjornpdses a msohsnism tor dst^rrrifninp, from a tefeppony dsstsnat'On code f8<5Sivsd by sasd imsrnst ssrvsr 
A internet servers safd psyicsjsd data ahoold bo fesY.'Siiied, said S nteirJsat server ar^d each of easd othaf iofemo! 

HONiY COMMUN sCATiONS EQUiPiVtENT TO 

TOCOL 
NETWORKS 

eACKGROUf^D OF THE iHV£f^TiO?4 
1 . Res-arvaticjn of Copyfighi 

The disalasiira a? this patant dociisTfsnS oontasps matsrisi v/hich :a safcisct la copyiight protaciiors, Tha 
aopvfsght ovvoaf has no obiactioa to gia facsirrjsis raproduosior; bv arsyorsa of the patent doajsfisrst of ths 
puttent 4hxdeymm. as it: appears in Sis U S. Patent and Tradomafi-: Dffjoe pateoS fiias or rscords, b-st 
oitiarwis® rasarvaa aii aapyrights \v;-iatsoav8r, 

2 Related AppSication Osta This Appiioation ss reisted to, and csaims priority ur^der S5 U.S.C. § ^ 19 wi!h 
rsspsct to, pFfor Pmvfsicnai Acpfioation No, 6G/012,8;jS ftioa fx^ar&h 8, 1986 artd prior Provisiona; 
Appiicatfcn No, miOtBMO fsiod Marcf? 1 1 , 1896, ih« contents of each of g-sosa provisscnsi appiicsiions 
basng haroby aspressiy incorporated herein by mteronoa in tiioif aiifersty. 

3. FtaSd of fnysntion 

Tna pwoont fr?vao&ofi rsjlat^ss to a systom tor iinKiog otandand taiaphooy oon^rf.urfioationa nsiog inrornaf 
pft>focois. 



4. Deschptbr! of Background inforsnation 
Tsi-apfiooy conffnuoioalions syst-aiT-s conne 



S«d^ toiaoaony oofoirujaicaaons svo»s;tis r^'^av corripnssj a notwort-. of vary; a ^-j sya'^rns iiTor-soiiaoorad 
wiih vadous typa« of Sraosrriisssofs Sinks, Qucf^ iritarcorinsctod aysiofiss fisay inciude, s.g„ oanirsx sysisms 
pdvato brsnch as<chaoge (P8X) systams, and isoy teiepi-sone sysfoms , Transmsssion iinks provide iinks 
across vanows physics; dsstancss, serving as. e,g„ iong-distsncs isnes, iocai exchange carrier iines. 
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fbf«sgr! sxcharsg® (toes, 800 WATS iirtss, 8)>d/of tse-isnss. Vn@ physical connscSior: may bs rmds wSh ths | 
use of s csfoi®, s.g, , 3 t-^fsfed ccsppsr pair, ffbssr-opJiic csbSing, Sws-wires op«o isrss!?. cossfsl cabte. or it may I 

Sadio iioks, Ons or ;nof« corfsbinations oJ sxistirsg or future trsnsfiisssson Ssctsnofogtss rfisy ussd. susi-i s 

CEPT" PCiVJ-SO. SOf^ET, ISDN, fraf«« relay, and asyrichrofwus Iransfe- t?)ode, 

{tsfepbao*, fax, modws, «{«-> to msMm, m aocordaries with a ieiephons norrsbef (ih« teSspiiorsy 
dasiffsaibn address) speosfed fey obs of the Ssssphorty dsvices io be connected. A fesSephone nuoiber ovsr I 

(iitifnbsr piao area (MPA) ) , foiiowad by a fi-srea-digH axciiang^ cods (someiifries rafsfrad to as NNX or 
NXX) ; and ihefi a ?osr digit cade usrad to identify She 

spedfic tgiephooe Sine of the stessiinayon teSaphony dsivsce. 

K.\«<>ip!e o? tjphjr-v co~n!'>J.!t-i03feor!S »vstefii :» 3 pii„!-c s^\:se'^«:d ;*«'L.*'!ons ns5v.0!!< N; 
Access to lh« PSTN is pfovsd^d using th^ teiepiiony cof>?mursic3tiCi5s equipfaen!, ss wsi; as other 
sqijjpment soca as hafdvyiong which is axta'vdsd betwea'i Jhe iSispiiorsy comrv^-^iriicstfons aqoipmsnS arid I 
a ■svsfc-ssv! svi'b vvE^iCti !? * infe-:l"Ci«r For iiistaoco harci^v:r!!~i3 i^iAv &xt6Sid trnirt ti-.^ tsiapfic;!~^v 
confsmuoicalsons ^quip'Tssnt to a v.'ail ouiiot, fj'ra-ri il>8 wsii oulset io il5« building: exterior, and fsxia': ih« 
baiidsng SKtsdor to iha taiephony commijnicstions systsfn. Aif<5maiiv«!Sy, tsisphooy commisiiicatior^s 

ihrough other kod^^'o rnssps. In either ease, s ccnsidembis araourit of har dware is prssentSy ;n piaoa to 

commtiiiicatio-"!* equipment (e.g. , tfiiaphon©).. 

ConvenfiooaSy, cofrimijaicstiona ovef tassphooy corrsrnunscaibas svaisrrjs am peffanfied basod on a 
corinecfion-or-sntsd netvvofk mods;, in tho eonnocitionorsefited pistwork modol, a pathway is fonnod 
between a source nods and s dsstifiafeoa rsode of fiie tetepliony cos-na-iunio^iions syslafR befcre 

■^V t )H 1 t. ^ li^ I V \»h t i. 1 I V. I t ">a>- !! j! i vfth ^ tf b> 

pathway :« commooiy estabisshsd usmg a iiandshaksng procedi.ff& io wi-i-cP fiis sotsroe nods rsquests 
cosTifriunicatsof; by infosTnij^g: the nat^isk of tiia dsstinstfors nods, the rsetvvork ihan nohfios ths 

destination nods of ttis reqy&st, wnafoupon ths dastination nod® acoopts or rsfusss a rsquss! for 
comiritinscatsof;. if the dastinatson rsoda acGspts ttw request for oorssmij 
s i-'o! on -in - a! .s'so jsa^^ ^<f thi-^ oab.i-^ ; i-^r-'-jon ras o ^•^ a; 

Conveafioasi PSTN-iypa telephony coairtiuoisations systams cofisiact tsiepbonss as follows. The caltef 
fsourcs) foquasts a commwnbation by disiing (informing! the PSTN of a loiaphrsr^s numbor (dosSinaSion) . 
Affef the tsiephons nurnbsr hasi beer: disiad, ti^s PSTN estabiishea a path, rossiVas whsiavsf rasooims 
ars nscessary io ajaiaSasa ihat path, cr^ntacta iha destinatioa by ringing lis phons, and condocta the 
ccniBianicatfoa aftar the rcqnssf is aosspjed. .A:S sicb, thsj fssonrces of the PSTM re?«ai?5 rssejvad from 

iJnderthe prcBoof: fsgijiatDjy schsaio. coaimunlcations over teiapboay comajuoicaSioas syst8!r:8 are 
dassifiad aaiotig thirse categories: intraLATA (*Locai Acosss Ti^ansport Araa'*) , iatarLATA and 

i •< < T-i ■»? 1 •( - <; o ■> ^■^ b * c > " >o j -< ■< - f ^ >" 1* ! 

"ooos .sse io-at6d fi oloior-l oa a•^^a&^^''■^ !i 5 «;>o^P-4c->!nf\ -"a-vr o-al "ir-^n-unsco'^or^ :s 

Typicaifify,, th© ferns cstegoaes 

s^afik as sssiad abcve in ordsr of axpsnsa w(th sairaLATA. cooimuniratsans geoeraiiy hesng providsd aj the 
iciwsst coat. 

irs view of fbe abova. thefa ss a need far a syatsm that Is oapsbie a? raaxlfaffling ih® comn-<aii:cai!ons of 
prassatly avaiiable msoaroas, inciudiag resowfcos nal prossnfly isssd by coaveatioaai talephor^y systarj'is. 
Thsrs is aiso a oosd for a system tnat is capafei® rsf faducisg costs associassd with conv?;ntionai 
taiephony comawnioations systsiTis. 

it is oastiy to rsoottfigurs a given tfaditioaai teisphony ocmmaniosllotts sysiam. suoh as a csntrex system, 
a f-^8X system, or a k&y ieiephooe systasK, .As just one oxainpio, the oraatson and tasfcrsg of a new 
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suiS«tbk* and av-aSable wffjng conriecSon to ssiabiish the teiephone circuit. jTissking rrsany c.ross- 

pesfesTtiing: diffsrers! tsstsng arsd veftfiration procsdyres 5o snsurs if mi a pfoper connscSon ss fsiade, if at 
sny critical posnt in the path o? a cifajs!:. the avaitebis iinss resch their Mi c&psdiy. o«w iinas vviSS rseed to 

maiiner to otsi:Z8 existing cabie factiiJies. fv^uch eJfcft f!as b«en spent sscerstiy to integfate oompuisr 
tschooiogies havjng mucii mors fiexibsiity sviSh nard-vvireri/swiichsd teiephony systems, to thijs comftiris 
ths stmngths of each of 

th«s;8 areas Compuisr telephony tnfegfsJion (CTi) siaodsrds have been devek"}ped for c:omfnuf5icai;»3ns 

(CSTA) and swsSdvGornpuje; appiicalions irsisrface iSCAi) , Versst and S'se fNTEL-pfopoasd higi-i-apsad 
s;8hsi interfece. 

"['hsfs is a n^sd io iurtlm ceduc® Stnistations asx1 >x>!if!gsirat:on costs associated wtti? hacd-A'ifodj'swSchad 
tslaphooy systems. Thefe is aiso a need for systorrss fadislafirjg she aJfideni ussiisafion of computsr 
systems .and ostworks for telephony appi ications. for iocsi ioSra-offics. iocal sxtra-offics. iong distsncs and/ 

5. Defsnsiion of Terms 

The failcwng term definiiions ace provided to assist ir; conveying an understanding of the vshosjs 
sxsmpiary embcdimeots and featums disclosed hsmin. 

Con:n:sei:foni8Ss-sty!« netwof k iay^r protcjcoi; 

A coiws!;t:0{>isss~s§yi& nstwcrk iaysr proteeoi is defined in ChS:pt&!5s S and 7 of Rad;a P^riman's Sxick 
snbfed '•■f^iaroonnscfcons Fifspges- and Ro>jt«!s," Aadison-VVeslay i 1992;.. pagas 127-148 ancJ ^c.5-i91 
Th® contetit of the Chapters 6 and 7 of ihia took is hareby asprsssSy incorporated by rofer^oce hemio irs 

protocois, 
ioternst 



inSsroai acci-sTsmodasss a new cxsmpatsr ihai connects to ii>8 injorne:! by adopiing iha rsaw conrjsciio 
p3« of She irstomef and beginning io rooio intarrttst traliSc over tiifi nfi\v oorinecSioo and through the m 
oorsputm: lite MsmBt mm a connssioniess-styis nets?orK iaysr proto-coi, 

Teiepiiony Commijiriicstsons iSqiispment: 

A devica compstibis v/ith a teiephoriy cofEimPnications systsm. An axarnpia of mch a dsvica is one t 
ia-isates a coonectiao by spsoifying. arrjor-^g oiher Jnings, a tesspnony doatsnaSion address, and confpi 
a cafi connsction wtiep its tsispliony desSinaSlop addrass has bssn spacilisd by another dsvice, E; 
of teispihony commonicationa egs-iipTOent incfods anaiog snd dsgilai S«i«pi>c>n«s< csiiuiartsiephonos, | 
fsscssmite madrines, and dtaS-out date atid/ss' facssmiie modems. | 

SUMM.'XRY or- THE [NVENTjON The p;eseni invenison is provide<i to :M>p.c.ve opon convenisonai \ 
comfnaoicatbas sysssms by m3xirf5;£ing ths efficiency usaga of cortjmunicaisons rosouroos. S-soraby | 
fsdycing costs, e.g., reistsd to ipfrastrLicturs, snhancsmsnts m<i ussg«. In ordsr to achifivs tiiis snd, ops | 

ons or mors spociffe oioleds or advantages, stjch as ihoss noted hoiovv. | 

One ob{8ct of the presaof ifiveotiof! is to better ■asiiftate cotnnitiriioattons over ttje internet, usitsg starsdat d | 
toiepbony cooiimijsications equipmers;. | 

AnoSiisr object of the oresenf ifwetifsot! ;s to ef iciesitiy use existing taSephofiv resoijrcea to oosTii^ui^scaie 
by tSiksog advantage of hardware prssentiy in piacs within tiie saxisiisig teispiioriy oom 
infrastructure, as wsii as to provide rr?ors varsatiio psw communications tschnoi^ 



.A fyftbtsr obiect of the preseot iuv 
by, fo! autar.cs:, sdantfying -Atri-o 



I'o achtevs th»ss sod oth^f objects, ths pi^seifit snvsniion :i5>8y be dii^sied to a fs^ihaci or systefji, or orss 
or mof« parts fhereof, tor msfiagsrig com!T)U!-;i cations sjc-svveeii a sc-aroe and a desSinsSion to sIIo^a' psyiosrf 

OBttVork (Pf>TM) . A risfevork of Soterne!: servers '?-!8y be f.onos5fif5d to the SrsterneS arid io teSsphcioy 
oomi>^u«!catso!i s^/sfems. As such, tslspheny commLmiCiStion squspnwnt cm aesess the infern&i through 
SrsferneS sefvera of tJse oetwork, Payload date sent by tsiephony Gafr>fi5!.inscarfor! 'sr;sj!pfr5sni 5o a l<x;ai 
ioSernst server ts sent vis ths sntsmsttc s diffsrent lirsisrn^S ^<am;rof the 

i-istwork SacaSsd proxsroats to the dsstiriatson specified in tf)e &xmmma^m, 

BRSEF DESGBiPTIOM Of THE ORAWSNGS The above sod orher objects, f®8t^if«s, and sdvsnteges of 
the preaent ii-ivei-ition are furthar dssorfbsd in ihs dsiaslsd descfipiion whsoh fofevys, wiB-f refererscs io the 
ds'swings by way of oao-StasSirfg eKejrr-plafy en-fbo-diments of ih« pfe&em invemforv whefsln Slka rsfeforico 
nufrierais represent s-rrssisr pan.ij at rhs prsssrs; irsventiori ShroiigiiouJ ihe severa: views and wherein: 

Figure 1 is a biocfe disgrarr; iiiijsirafing an sxsnfpi® embodimes-it of lh<=> g«n«f aS bardwss^ coofigijrahoo 
used to impSsmsnt sn internet- inssgfatod communicatiOiis system of the present inv'srisiori; 

Figure 2A is a block d;s>gr3!T! of an sxsnipiary eo^bodiffjen: of so ss-sJsgsBted ieisipnony systens of Jhe 
present mv^ofiao: Figure 28 show;; a i.AN-based exchange iirspisroenfed as a ciiersSi^sarvsr sfchijacture; 

Figui's 2C iifostfafss s hsgivfevsl Soyr sha!l of soroo steps torming :pa!t of ti;© generai opss-atiors of a 
teiephony cfteot; Figure 3 is a fiovvcharf dismonslraSng an exsmpie of ihe procsijS performed by an 

^ ^ tid t si'a ^\ tp p s (f V '1 n d jn e v> 



"(l '^S a' Jf SCR !■TiO^ i.^^ ^~ \>^R) ^ vp KT g se -> » o agf^ ^5 iui j.Jin^ 

sn example of the genera; hardi.<.'.ars configurs ion oeod to in-spiernooi thie iriveritior!. items 10 and i?0 of 

the sayrcs snd destsnafson tor toe purposes of ihis appiicaiion. However, arsy node hsving issfephorsy 
ci"jmo>unica{ier»s eqijiprnent cijfssbie of gsnefating output may be deemed a soy:T;e, any node having 

node having jeispi^oriy coB^muniaatiOs-; er^^iipmsnJ capabie of gsiriaraiirsg oatpat and receiving inpuf pjay 5 
be desmsd both a sounds and a destination 

The Seiephony coronfunications equipnsant of souroa 10 sxiay include devices corapsriibio vvith a ieiephony i 
• ijystern ti-sat iniissfee a csii coonecfion by epeoifying among other things, a teiepbooy 

compaftbia with a leiapi-iony cofnrrjLsriirations systarn Shai raceivss a caii coonsoisoo wbsn ihair tsiaphony \ 
destinatfan addresjj has been specified by anofber device. iSxanipies of teiephony oornrrsunicafions 
squipmerjf mciuds ansiog and digiisi Sslsphen&s. cslluiar tsiephonss, tiacsimii& mschinss. and dsaf-out 

of whsGh: provides access to iatornat SQ, internet server 41 corresponds to scarce 10 and irslernsl server 
42 oarfespoorfs to desfinatiori 62. 

irsteroat safv«r41 aod 42, and toatr function, v^'iii be desoribad m greater dsiasi Sator :n Wi» appitcafeon.. Tiis \ 
pybffc swtch teiephooe oef«;ori« (PSTN) is used So pmvide for conrinisinicaiions betjveen She tsiepiiooy 
c5rriniun!cai!oni&<.^uipmsnt at souf«i tO arsd intemst server ^ t 5::-!-iiiany, i^&T!^s22 and 23 ars usedio 
provide for eoff^mupicstioh botwsen ths tsiophopy oon'tmunications equtpsviai-it 60 arid aaoh of i'-itsrnst 
sesvers 41 and 42. As shoVifn in Figure 1, PSTisis 21-23 serve as ieiepbony cornninnicatsons systenis 

commi!r(ic3tions eguipfnenl 

in addirioo, eommiifiication may bs ssrshlishsd vra the imsrnisr protocol na&vork {e.g., a iocai arsa 
!-!:etvyork or Iba internet) at 31 befevsan teiephony oofnmunioatioiis aguipraeni at scares 10 and internet 

teisphony communscstions «g«fpme!-:t 60 and snt«n^sst server 42, 
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By vsftus of PSTNs 2"f-23 sod ioSscnet rewtes 31-32, lh« teiephony cosj-irfiuriicaSios-iS sqijjpfR*nl at $ouros ; 
10 snd desgrtsitoo 66 sf« sfefe to cofnmuriictstei with at tes»i theSr respective SnfernsJi serveis. Onc& 

60 and the Go;'i«spooding Ints'Tset 

sswef, commiifiication &sr*;vesn tn& eqijip>":ifint a1 source 
the inten-sst under fee controi of their respective 
comfnuoicstiotis received by an iriterrist ssrvsr 
MBttwi 50 , As wftt be described istsr, mt^mt ss 

fT5us;S bii used !o deSerfT^ine tbs sdcij^sss of SnSsrne! sssvsr 42 corrasponding to d8St«n3t«on 60 before 

axiats for «jffimun:cst!ons 'cmng ssnt beiween saiirce 10 and destrsstion 50, Nsrrje-y, cofsirfiursicBtjans 
between saorc;s 10 and desisnalioo 60 rnsy fae sen; through PSTN 23, bypssssng insofnei 50 snd infomet I 

Whefi trariSfViitfsd over Internet SO, (s»»wur«C88om sr« received at Snteirset server 42 vvhkb h 
dessgristsd by intsmsS ssrvsr 41 based on destinstiori irtformabon provided in the corrirr^untcafjoo. The 
eoowuntcato ffien proceeds t?tx?ugh «iih«r PSTN 22 or thrcn^gh m fnternet prx^occ^ r^mtk at 32 to 
d'Sstfoatfcni 60. in conjrast, Jhen traosiT-iSJed over PSTN 23, cc imunicsrsions sre -nssde d:!">sctiy imm 
Srifernet 3afver41 to ths teSephony asrsmiinscssiDrss aqulpmeiit st destinatiar? 60. Co?«f?sunicabons arra 
dsfeoEed ov«r PSTH 23 by irdefnef sejver 41 whsn s«e!5 s pathway presents tt^e least oastSy use of 
cor«fnuoicatbti 

resources, Fw e.wopie, as mil be descf ib«d m mom detaii iiofosnsfter, S'se iotemei aejver tmy detenrsine i 
thai the most sfffdsns or feast »ostfy cof?5mi.!nic3t:csn can be peffof?T;Sd -.issng ss PSTf-^ vvhen no Internet 
safver is iac&i to tbe destinafson. 

An exampia of tha lunctioos psnorrned by m fotemeS server 41 Is made apparent frcsm Fsgores 3-6 «;hfch | 
desnrsba sa exemipbify process; sjodesiaksn by tha Snt&rnet servsr in sccofdsrice with one etii^bodiraeni I 
ths prssehf invsntion, as appiiad in partteufar t» communiication by fscsimiis from a facsib^ste machins. 
The exennplafy pitsoess described with respect to Pigures 3-5 is aiso appiicabie to comiTsunications of 
othsr types of data, s«c*» ss voice data which Is ftjrth«f desc!ib<&d iater, 

Fsgurs 3 describes tfie process perfcrnied by fiie fotssTtet server wi5«n a cooimufiiostion is rseerved fixi'!!! f 

aor!~im!.!«iaatioa i,« detacred at f.a« irrtamaf aor^,.'©? istop 30 1 j . Ihe soures of that -ncor^^iag comrfinnscasiori 
is def9ffr::ned in step 302 based on: rdersiifyrrsg irsforinstiori provided in tiiat conirrjiinlcaiion. For instance, 
the incoming oommonicat^n n-say inoiade an 3yi?>m,atic nunibsir sdentitloatson i.A'\if5 coda vvhscii ^-^lay ne 
comparsd f» a dstabass of codes cors^spcndipg to dlanfs, Ths AHl cods may corrsspond to 1t';s 
teleptvpoe nunrber or ofber identifying oode sorfespondirig to the feiephony cwsrywnwattoo eqi.i:p!T(ent 

commtifiieation is a dient of tiw network systsn^ ot int«rnsst 

safvefs At step 303, if the source of She commrfnication is not a diefst of the nstvi'ork systea-!, ths process I 
procssds to step 304. 

.At step 304, fa = t wi t t o <, ofSie^v. i « >il a j »sK,f f 

pefir!:ffed oft the hetwo!t< systsfft by the p!"esent :r;ventjon to tefephony cop-irrjiinlcation eqbiprneni at 
sources thai are not dianfs of ti-se fiatwori< Inienjei servers, if the fiee trlsi iirfjjt is seached, itie p!0(;ess 
procseds to step 306 whsrs a sates, mssaage may bp ssnf to the telephony communipasion fiqbipfpsnt 
srsiisating tne oornrfsoftfcsttson, afier wbscfi tsivse the prr.)c,ess proceeds to step ,30?" where the telephony 
cofnmnnicatsan ,syste!Ts conoactiof! between tha ieiephoay cornrrjanlcation epnipsfisnt at Ihe source and 

besn react'!«d, ifie process proceeds to step 305 w^iiere the oor.qber of free tr l3.is o3rrespoBd:n9 to tfie 
V. ^. ,^t( v,!, I f >. ! „ jntt st .1 f} t f I fjo !>■ Ox-i ). » jjv, ! t 1. o -^-^ f „ ; 

prooseds frem step 305 to stsp 308, 

If at step 303, it is dQte-rrilned that the Incoming corrjmonicalsoo was initiated by a client, the process 
prottoads to sbap 3Qt?. At step 308, fhe ieierns; as'ver wfjsts for furthsar consnisjaication frons the cllsnt, 
sssofntftg that data is not provided in fti:« initsai co!T:moriication, Whria wssfing, Sie internet s-esver n5ay 
generaiQ a sigrjai eucb aa a dlsi; tone and send that slgnsi to ths telephony 

s^ciaspfneB^ at tfio source so as to pixiinpt fuithar oofRn;unscstic>n, Other handstiaking inay f 
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also be pfo^td^d as nscsssary to ^Sost fufihsr cominuriicsfion from fee ts^siphony eomsi'iunsoaijoa | 

teSepficny comfni-iniGstfon eqyipfssarss in ihs tonrs a fecsifois® fiiachsrse, slep 303 deterrrjines whether s 

comoitioicatfon i'j a fscsirsiite, if ihe camsrumiaiXkm ss not dstmjriir.&ti to be mss?5!rsgfoS (e.g:,, She dats | 

formaf bsirig trarismsttsd fe not reccgfifesd) , the coonsctieri b«Sw8«n the t&lsphony communication | 

squipnient at the souroe and she i'-itsiTset server is terminsted a! step SO 7. Hgwovs!; if the GOiTif^unscatiori s 

is dojerfTiined to b$ mesniogtoi in sfep 309, She process procosds So steps :510 and :51 1 . | 

I -.teo-^s-'l- ^ fjvM )x io^tott,» 3 V ^ 5j v.'-»v - ii<fv.-*i.< ! •• tim - -uc m 

* <*^tset,i fsi I .J I t s i*«- >vi n nKt =! I 

and conYsrted data may then he sjor eri as 3 precaiitiprssry SYseasure srs case tfiere (s a poiisfn wSi^ s 

ifansmfssiors ollhs dats to 3 asshoation. A; step 3 IS, the intesTist server caplisfss a feiephony desiinEsiieri s 

cods fe,g., destination facsimiis tsisphone numhsr; p!>5vidsd ths tsispi^ony oommunications | 

squtpRvstnt IMt origfrfated the comsnyj-scates. in addition, the iritefi^sl server i-eceiv^s Ste data (e.g., | 

fscsimiie I 

Sransnvrsision daia) ircm mM\ t»9 (nmenmkia'tion and cxmv^ts 8t8 data s'eoeivsd lo m appi'opriate fotm | 

(the intecnei pfoiocoS (iP)) far sending <5ver Sfe coiy(p>.:t8r networi; (the internet) . The proeess then | 

proceeds to rjtep 31 i vii-hera the interi-:®; servsr stores iofofniation soch ss t?5e tetephorsy dsjBtsoation code | 

After steps 3 10 si^d 3 1; 's , ih© process pfocseds to stop 3 1 2, whem the teispiiony dsstjnstion code | 
•^s t 1 i 1 i. V. )* !) w< o Jtt n o t t t> ! o •^^> o \' ( >0 IK 

<, ati ^ t ( -.1. hsb = r )pp 1 J -^t I V. ! ) teie V. de w e tw | 

oofrespoi-rcifog destination intsrnet server The destiosstion interest server for teiepi-iooy ciestsoatson crxies s 

!-!:0i inoiydedi in a iook-iip Sabie I'or oti-ser spitabis P'tappiiig mechanism • i«ay be detsfrrjinsd based on, e.:g. . s 

si'ea codie wiien tf-ie telepi-iorfv destination codo is a ietaphooe r;urf;:i>er For iosiaoce, with respect to a | 

fecsii-nsie cooimijnioation, the iioternet iserver lises a ioiii<;-ijp tabts in step 313 to !do?5tffy a desfinstion | 

internet sefver ibassd or the destinaiiori tetsphone number captured from witt^in ihs wmfrjurtissatiw in | 

step 31C!. In steps 31 3-315, tfie internet server detefirfioes the most efficient method of cominunicatsoo | 

With the teiephony etjwipi^iisnt st si^e desfinsfioo. Spooificaily, step 3 3 dotsrrriines v/hsthsr aoy ir^ternet | 

sefvef on tt!e netv^^erK is iocai to the destinaiiprs, e.g., ixssisd on wtsether the destinaticn tntemot cervsr | 

e in o a p « it *>hi ft-, n ^.-^ j. ^ ^^-^tss jt<,.n f tfj ■• i" | 

is iocs; to the | 

desSinaifon. the destifistion tnteirtet sar^^ar is dessgoaiad f»r commuoicstion in step 318 betofe proceeding s 

So step 319. I 

>-*'.oe\et )t;s{^p^ .Js.^'fts (•< »^t St no ■ it?" -s-; s-s- s v>v to ttie oe&' ^u' v. ,.3^;> ^tan,* o' | 

other avaiiabis communicstion system wil! he nooded to ijommiinicste witi^ the dsstioation. AnoSi^er | 

cpmmtifiication systsm rnay be any of piurai systerris inciuding, for oxatvipio, a Ssispliony cornmntiicgtsons 1 

systeiii (e.g,. ttie FSTf^) Or Oven a IAN or W^i^ emsJiatsd teisphone oc>P>rni.tnisetsor(s sy^tsttr Tiie | 

internet san/ereveiuates tiie other avaiSabie oommiinications systems svailsbie, isy deteimiijing in steps | 

314-315 tfie toast costiy communication i.sssn^g thoso oti^isr avaiiabis communications systsms. For 1 

instance, in step 314, the iiniernei s«fv«f evaiuates ooirioi!!.ioications costs sssociated with the other | 

o K■■io^^ "irxff-ic^it ^r^!^ V, sf-'' ■> r-^&'-c n-t'^i; Cv^^j^'v ■■ r 'sts n I ' iotr^rn^t s* jvt j s | 

ssiscted to communicsts with the oti-ier avaiiabte oomrntinicatiotis syststvis m steps 31 6-31 7. For | 

instance, ti^e costs of comiristnicsttng with the destfOijtfOi-: using one of at ieast two internet sefvers in | 

oombsnotion with ttie other avaiisbie commrinicatioris systerns are oompaied in step 31 5, the iesst costiy | 

internst ssrvsr being dessgnsted for comiTiiiriiostioni in stops 316 and 31 7. A mors dstaiisd sxampis of 1 

steps 314-31? foiiows. asspming tor iiinsti-aiiars p^rrposos that a teiephooy i^oirsmunications sysierr!, e.g., | 

the PSTN, is {r;e other cofnm:!.inic3t(ons system tjsed to fsKsiitato corrssriunicstior^s to the destination, in | 

suii^ a situation, ti^s commiirjioations costs may i?o ovaiijatsd 1 

in stop 314 by comparing the costs of iotra-.ATA oommiiinications over the PSThi to iriteri.ATA | 

V >. \? A ^ ' 5eK i 1 A ^ ^ >jv t ( t p ' If ; ^ d? tef ^<inp; r 3i ' x< >.p- "s r ' )nt„! V * .^J f i-' in . at on 

are iess than the costs of intrat ATA commijnioation, an internet server outsids tt5a i.-ATA of She | 

destfnatfon fs dssignatsd for Ofsrnmiinicsrions in stsjp 316 Issfors pncjcesding to step 319. in oonts'ast, it it is * 

detormirtsd sn stop 315 that the sosts of intraLATA communiostions are less than intsri-Ai" A | 

ijommsjnicstions, sn internet server inside tfie 1,.ATA of the destioation is dssignatsd for oomfTtunicetion in | 

step 3 1 7 before proceeds rjg to step 3 1 S . | 
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s!«p 318, foutsng data a«d psyioas daSa ^om th® communiscation am stored in stsp 31 1 ara | 
cof!n-f!i!«f(;.3t8d \'-<i>-. toe snteifiat servBr designated fo the ssppfoprsais orm steps Sie-SliS kx proGessansj s 
ofdats. I 

it sfiauid b» oofed thst, in saow S!tu8t:0!5s, no soi-nsfiunicaSon i« porfcrrf!^ :b«lvy«8s-! (ntsirset servers of | 

the ae^work. For insisnce, ihss; sstusisoo may arte if no fe":fem5¥t ssfvef s af« iocs! to the d8St:n3t:on: and | 

ths sntssms sefViar mcsiving communicatsons from ths souros is dsterminsd to provids ti"is isast oostiy | 

cof!irf!i!r(ic3tson te the desfination when coirsbsned wish liie other avaisabie coiYiniunscations sy!sferE!s, s 

FsgijfBS 4 aod 5 sStiSJrste sn ssxanip^a of proessses implemented by an Snterr^et server ihai mc&iK'&s a s 
eoowuntcato ov»f the Sotssmet.. At step | 

402, jh® inlemst ssrv^f dsSecfe sri incoming oommnriication. Tho iocofning commuoicaSion msy have | 

sfi iofesnet Seivsce Provider. Such & oommimicaiion IsksSy indodes rnfor-nsiion sont Shrough a mocians. s 
Aissrnatsveiy. fee comoruoicaiiari may i'jave bssin psssed frf>>Yi a different interost SBivsr. "or insbrrsc;}. the s 

. .. ->C- tA..:.::->^:A->!> > ' X 'V i-): a i -t;' st:f t:f „ \,rt: ' t, ftp M': !i' ,. :..!! ^ 

cor«fnuoicstbti nfay inciuds fou-srig dala and payioad daia as indicated, e.g., in step 318 of Figufo 3. | 

Ohce a communscaiiorj is cistsctsd in stsp 402, ti-;9 intsmst ssrvsr dstarminss ths sourcs of tl'?8 1 
comsnuososisof; sn siep 403 Sy, 8,g.< ovaiuafeng ini\>m>st(on soht Sho -soffimonfeafeosi. For srsstanso, t 
irsternei safvercsn dgtermine wneti'ser an Interns* address corfsspooding to the niassage soufce is the | 
same as She irsjarnst adciress oormsponciing So any of the oiients or sntsmst ssfs'srs in a datafosss or sooic- a 
up iabie, I 

if the sourcs of fiia commuaicatioii is datsrmia&rl to bs a oiiant in stsp 404, sSsndafd intsmst pmiocoi 1 

hsndsi-saking proeedores fdSiowod in stop 48& te oijtain Ji5« cofsssfsisnicafeon. Ones the eorfin'iunsoa^on | 

is fsoeivad, it is genofaiiy haodisd 'm steps 406-408 and 41 1 in s rrisr^hor simitar fo sfaps 307 anrf 309- | 
31 1 ot Fsgurs 3. For ssxsmpss. tf-ss eommunication is brokgri dcjwn snto fo^itsr data and payioad date, 

CQn\'&m4 ifitQ dsia approisdsts for cosrifnuoicaiior! on ihs nehvoik, 3.!-sd stored for preoautsonasy foasofjs, s 

Hof«®v®n S}® conversion of | 

Step 40B diffefs imr. ih&i psrfomied in step 310 whici'i corsvefts dasa frorfj a protosjo; used for | 
comrriijnicadan mm tsiQptiorjy commuds^Som sysrtem from wfiich it ss received, <»Me step 408 converts | 
data from a profocoi ussd for commuriicatisas over a nstwori< system s«ci^ sa ths intemsf , Beth 1 
CQm&mion prooosses j-iowevsr c-oodyd© by prfx:«eding Ic 

404 arid 410. ths process oroeesds to step 411 vv^hsre tfia conaacton is tarminatad. For msrsncs, d the 
cosTimunica'Sor; ss deten-fsinssf not to have beers initiated by a oiionl in step 104, and ttre c>orfimun:cabof5: ; 
detorminsd naito hisve been ioitiatsd by an i'^itarns^ server in Sb® nstv^ork sn step 41Q, it is prsssomsd ib; 
tiia communication vtJss iaitfatad by an impermissiSjia sourc«. For tiiat raason. tha connsetson is 
termirsated in step 411, 

Aitsm.advsiy if ihs communication is dsioci'ainad at step 41 0 !o navs basrs rniti.atad by an ir^toraat stsm-si 
if! the fset,«.'0!K, the ps^jcess :proc«eds to dotermine tt^e type of oofssivsLrrsicatson received, «.g„ as 
demcjrisimted by steps 413 and 418. For iostsncs, tfie intsrnat server dsiermines whether ffre 
communication is a fax in stsp 413, aad vv:hst!-;sr St>& ocmmrtnication i& a afatus inassags in st&p 418, 
DetoriTstoations iii<,e ii-ssse h&s'& convsiiitionsiiy er^abied ths evaiuatioii of spscific status fjits if^ tfie 
comrriijnicadan pi-cssocoi, or the cha'SscierisSos of the data wisi-iir; the oommiioicatsop itseSf. 

?,4ore s.p«cif!oaiiy, ip stop 413 of tho iiiustratsd sirifjodiaisnt, the fntors-ist ssrvsr dofei-ttisnes wfiatfiar the 
dsta sens v,4thin the coromi^nscation rapresiants a facsjimiie, if iS is deterrrjinsb sri step 413 thattbo 
comouioicsticn recaived r op.t-esarsts s facsin-^sie, the process pr ocsedc to steps 4 1 4-41 7 biesk 

for ccsmTrRsnicattog, arid astfinfjine communication resources to t>e utsirxad. Speaiicaiiy. e.g.. in step 41* 

identification data tor ths intofnsi ssn/arfrom \^fiioh the ootsoturiioatscn arhvod, "The intersiot sotvorthet 
stofes, in step 415, tee informatior! captrired in step 414. The isiophony server compares avatiabia 

utiteod m stisp 416, Tf^o roso«Vc«s of stsp 416 are tfisn ttssd so &3it5niun.soato siis paytoad data iri stop 
41? 

successfiji, step 418 forwards the process to stop 501 of Fignrs 5 -A'h&m a stasus message is updated b 
i'si^ectthe sijc.frfrssfiji stattis. Thereafter, the process proceeds to step 5S2 of Figure 5 where ttie riposte 
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sitetus ffjassiage its sent to the ofigin Sntsmet sefvef, Howevsr, if the oomniunkxstion :s not dsemed 

< N i *t ^ l^f> < N ! < t'; 1 p "I " "< -V " o i! f c fht "c >'~urj -it m iss 

!-es«ate<^ a predetermined nwmber of 

fjmss (s.g, , 3) . if the acmnnmio&imt is si.iccsssfi.::: sjffer ttse predefefmtoed nombsr of aiismpts, the 
process pj-ocestSs to steps 501 and 5D2 for thfj procgsssng d«&c.ri:b8<3 abovs. if she aimmut-sicaJion is not 

msssag® is upctsssc! to rsftect fsiiore stsiws. Tnsf^sKer, the process procasds to sts^p 5D2 wh»m Sh« 
updated status messags fs sent to tns orsgin Sntemst ssrvsr, 

Sf t \ a c IP > ^ 1 oi ^ ^ t 5 r ' ^ \ > \ ^ ' c . c «^ ^ ~ 

- " ' ^ - J ' t ^ i 1u < - ^ . - o' Si. ■• 0* ^ . v-^t. ' i ' ----.CO ^« • it t 

performs the fonctioos spscsf^ed in sfeps 421-42S. SpscificaSiy. thfi Sittsmsl sofVOf csptisres, i;i stop 421 . 
routing snlbrmation and states ciste from th® commLmicatior!, and storss ti^a same in stop 422. For 
sxampSs, the Internet server oaptufes ieiepiiony soures ccKi«. tssephDny destination tx^ds and a stetus 
msssag® front tho communicatfon, and stoma tha sama ir, a cilant dsSsbase. The insefnet than prcceads 
t» steps 



Howevor ff the CammunscaSicn is dssmad to bs othar than a Status Masssge, the Sofemat aar^ar 
performs funofecrjs sooortdiog to s dstfarsnf managemerit procsss, as mdicated -n step 420. Such 
proftssaing frisy be wSh respect to, e.g.. 

As an sSsSfoafive to sending SsaSos Messages io step 502 to indicate a fasiure in cosfi?nu?isca5!on< an 
optionat arrof procassiog may bs oondaat«d io .5icoaniaoa<a wish stepa SfXvSOS of Fsgtir® 5. Sp^ciicaiiy. 
as shown in si&p SOS, ti-ss intsrnot ssjvsr may contact the dsainaSiofi witi^ vosca snstruotions, a,g., to heSp 
siieviata pofoofsat prcbfams giving fise ro tho fisiiur®. For instance, tho voica instructions flight dii^sd the 
ussr to torn on 3 piace of feisphony aomnsunscations squiprTjan!. The aSt^rnativs siTor procsss then 

snsSfuctbos ate ssoi, if ih& contsct is noE ready for corteciion in siep 

507, instructions ars iofi: for a caii-bsci< sfi step 

508. Howmrer, if tfss contact is ready for correction in step 5Q7, a new dssfitjafion number is sccepted in 
attempt cemsvftjnioatsan, 

.As msntioned pf^viousiy, the process dsscrihed via She specific embodirrjeni of Figures 3--S 

( voice date o«iog mrr^monicated behvesn soiirce 10 and dastinstiDn SO. For instsrsco, 
a generated hy teiephony oo-rimsjnicslioris equipinent is convfirsriieatsd ovar the tsiaphony 
> 4 K ^' ' \ * \ i,f V, ; V?!..' ^tsasy ass sriQvvri > 

rg of step 308 may not bo ossded, 

ss conirauoiaations from ihe intarnst oontairiing voiaa data, Sh« 

harsdled by applying the process shovvri in steps 414-41 ? witt5 respect io eerfimonfcaSons eontaintog 
facsimii© dato. As with ths facsimite ccimmtjnicaSsorsa, sourco identifying infoBTiation (e.g. telaphony 
souros codes), destsnatson ipsntifying information (e.g.. teiephouy desJsogfson oobes) , issentrfying 
irifornfafion for tfie internet server corresponding k> the source, and frse data stsaif ate captured in step 
414 and stomd in stop 415. Aiso simiiar is ths procedure for commnoi eating the data to the destsnaiioo 
spseif-ed, whsra ths mstiiod of oommLmication is dotarminsd in stop 416 iaassd on tho factors praviousiy 
espoused, whof« !he comiTJUfiication (s aftsmpted using the determined oietiiod ;rs step 4-i7. and where 
statiis updating and post-nomraonication aaiivify is handiad in steps 41S and SOt-SDS Tits iiiustrated 

ialephofiv ccmmunicatioos 6q«ipr:"(8j":t corsnacted fo teiaphony comruunioations systams. Secaussa 

enabisdi ifsing protoeois such as RIP fmai-tiiTie transport protaooi) , fhs system aiso provides for reai- 
iime voice data communications 
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g., PST?^) and st^uipmsnt (e.g., ansiog &nfi dsgfel tsisphones) ^ As ^isch, th® pfsssnt ifjvsiitiof^ provfrfss | 

equfpnient (e.g., ISDN comraunscatiof! iisnes) jo rspiace exisirsg tetephooy comnjiinkatbiisj systems (a g., | 

Shs PST N; pressritly connsfitsd to tfis tsissheny communi&sti&iis squi&mariS at she soijre© and | 

perform&d by the pfsssnt invention as* iranspafsnt, or nssriy fe-snspsrent That (S, wh«n oomparsd to | 

teSepficne noiTsbsr or E-mfiil sddress of desfcnafcons and ssrsdsrsg srsfarnialsors ^s.g,, vgso;s or datai s 

an inltiafef at sourc® 10 must ascoss an Snfemst ssrver fcy submstsirig Wsntifying informatscn | 

cofrssponding to lhat interns; ssfvsf . Exairsptes convsntionsiiy us«d idenlifying snforniatbn incSuds a s 

tstephao® numibs!', Snismst | 

addrsssi, of son':* rac&gsizs^i cods oofmsponding to either («.g,, b«tch code processing cr the Siks) , | 

t?!5'- ^ th<:> r^ifjfie 3e'v<:*'ra „ -uttv' > uf o i'-is^w^vU ^ v, of vf^'L o -s^Vif » s?^ | 

S>5iSiOt~!ony oorfiimisnscations equiomsnt gofis "off hoos"!, so that tsis Citsnnscsoii to !h8 intsfno?: ssp/sr is 

So s <, J -0 w K ^<,u t b> >^ ^ ,i syf ( b-*!! S«f »nfej pv.s J>«^f iii^i 

msfdware aodter softwsfs) fef dstscisng ths occufrencs of s«Ph s triggering sveoi and sutorrjaiscsSSy | 

gstafesishing a dtreot tie io tim intern«t ssmsr. AIN sssyiOss reay also ulifed to achievs ti-iis fonction. | 

Qncs; tne infSsstcjr, at source 1Q\ has sstabiished access to th» Snternst ssrvsr, for esampie through an s 

Sntesmot Se^rvico Provider (ISP) , corvirr^unscaSon rnay be cooduded in the ordsnsry msnoer. whssreby ao | 

!n;tsa',of at source "ii? sobsnits a taiapnony PesifnaSioo C':jpe foiiowad by psyicsd data, CorivontjorisS s 

rs5oifiods for snbTOitSiog a taiopt-iony dsstksatiorf cods includs, for oxasrspSe, niarieric arttfy and voica | 

ref>;>gnf«on systenis. Ths Internat ssr^'sr '!-!ay or may not proffipt inpiit of the tsiephony destsnafioB code s 

from the irstttator using coov^ntionaS STisans {e.g., audio or y:si.j3i indicator of reqaest) ones occoss has | 

faseo esiabiishad, | 

Figure 6 providos a Onst «K3«!pt« of fjow in operation of ths iiiosftissSed systesYi con5)Yiijrssoat:on n5ay bs s 

sniisstad by an iniSiafcr at source 10 using the pras«nt ioveaticn. At step 601 , iha iniiiattjr acc«ssos She | 

Sntemet sefver by erstedng identifying infanrstfon msnuaiiy. tn step 602, the instistor at source 10 waiis ftir s 

an indicsiiion from th« inferoet | 

BOfvof of st!cness?i.ii access (s.g,, sn swditory tons) . Aithoijgh such an indicatson may or rr^sy nf>t be | 

commtioicassons, parsiowiady vvheo ussd in ajmbinatsoo >A':tt} a process for autoiTiatng id»sniificaSion »of and s 

yor* sp«cit!oaiiy, for purposes of tfiis sxarnpis, assiirno that the tetephony com n>Pn:ca Sons sqsjipment | 

being ;jserf st ttss saufce is a standarci arsssiog teisphone. When the Sntarnst ssrver is acces^rsed s 

automattcaiiy and an auditoi-y tons is pfovidsd :by ths tntaitist ssrvar iii rsspon&s to sccfiss, s psrson iS 

wistitng to initiate comrftunications assng tiie teiophon* i5«ars ths ton« 8«n«fsfed by tt?« internot setvot sn | 

■^ci.-^^ *t-^dM t ■'t s 1 tti-^t i^n-^ hi inta<^ P^y fcdt-- - >x -nt^ | 

number (■,»,. th« dssts«8tion sdentifving informatios-i) and prooasds with th© comrntinicstion, as dsscriped iS 

in steps 603 and 804, As soch< tho psrformanc^ ot commorsioation tisnctions by the pi«sent invention | 

Vantage P<mt at Dsstinatiori | 

From sh« vafitage poiot of dsstittstton 60, ths co!t5m«n;pgtion fisnolions psrfon"ned by the present iS 

invention aro comptetaiy transparent, Ti50fo is no nesd fort8iepi50i5y oorni)-iUi5ic«tioris «quip!T(8nt at | 

destinafton 80 fcs input any special access or identifying inlbfmation tsecauss iha conimunication has | 

alion lofofmsSon for the source and destination has ais^ady beers | 

lie teiepiiiony cra-nmunso^tioris eystero oreate« a virtuai c:rcoS betv^esn ti?e | 

telepi^ony communications Qqaipmont at ths dssfination and Sis corfeapondirsg Snietnet sejver wKch is | 
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th;st ressof-;, siestifiatbn 60 perceives coiTin-^ynicasom psnarrnsd using She sysfen; sn<3 n-seShod of a 

present ifwsftfiorj as cfdsnary oommunicaion, | 

..'O^^'^t X iJi if *ifia' !« 0 ' f'f s*k ^'iu ^ iht > ^^^"■v',"' •> of JifOso !ev<: V g | 

Ssisphons ca::s from sotjrcss having ac<iOijr5ts with iSsffsmnt tsispho«& earrisrs although th© pafhways | 

over ^iWtcti each teifiphone caSS likely dPsr, ihs difference is Is'snsasrent to the recspsesit | 

Fsg, m s black disgram of an essmplafy 8mb?>diment of sn OTfeagr8!<ad f&lsphooy syssefR of fte fjfos»fi! | 

w«v8nion. Th* tlSuWated «mtJociim80t of the fsemmt immivos\ m inimiM to ooir^m tim jliusfrated | 

sntegrasad tefephony sysaero, which carnprisas s^v'srsi differfsnJ eiefnente coonscted fogsihsr: ii r«3y also s 

oofnphse a subssf: of ths iiiusstrstsd systems. Aisss^naiiveiy. if irsay CDnspdss srsofhor systefrs whteh in jurn s 

V . X Ofht f S ^ <:> 5V . X X J v^'fi J 0 > 0 i's . t,Xv XS ilOst " 'ey! !C<o! ,;h ill c c, i^i-St<' of i.!>-bt< I 

eisresois ahsjwo. | 

in ths iusSmted iritsgratsd Ssisphony system, many types of tsiscamfriyriicatjons snd/or information 1 

tschoofegy stefrieofs am coEinscfsd fo a LAN-bassd sysferrs, i «,< s LAN-bssed exchange 120 for | 

faciffsatsng: ib® exchanging of fo-sphony aodfer nofj-fsi^pi^oriv trsffic among fhs variious eiem^nfs | 

connected thes-sto, 1 

i.Ah;:-based sxcbsoge ISO may rjerve io emuiafe s frssdifiorsai fsiephony comnMoicaSions systen'i, such as | 

isssed, is cao aiso be ifripfemenfed fhas if conci^rfeniiy serves as a iradiionai LAN, offering neSwori^ing | 

capabiiftses for non-isiophony srsffio f<s.g , interois^ smsii, \w5;rdpfOG8^S!:rig documents; as w«ii as for s 

tsispiioriv ffaffie fa,g„ fax&s, two-way mai firfta voic« comn^anioafissn. and mons specfficaiiy, iS 

comnxioicassoris befwaen ss:"!>gin8fian/d©sf:ri3t:on teiephony rajsTimurxcaiions squipment (e.g., afi3i<sg.' s 

adomsssci fas masiioss; , 

Aooofdsngiy, Fsg. 2A shows LAN-based exchangis f 20 coupfed to taifiphony oommuriicasions squspmant | 

(camphsing, e,g,, stsndafcl tsispiiofva sst{s) , fsx machinas, and diai-np PSTH-intorfacing madams) ■! 1 2, iS 

g.. a PC or woAstafioni 118, and ths !ni»m«t 1 tS. " s 

f eSspi^iony oonn-fsuniGstsonsi equiprosni 112 is conneotsd fo LAf\i-bas«d sxchange '120 via traiisrniss^n ti 

link set LI (3 set comprising one mom iisnks) . | 

U-t-o •,x(; iumirj "C3;m-x J>vte-i! f 14 !i. rjnostfvsd :o LAf^-Pjs-ed eKvfijn>>- \:C vks a; -ns | 

sei L2. Gensrai pusposs compote? 1 16 is connected to ;L,>\N-b3sed exchangss 120 vsa ira?-!smiss:on i-.nif. sei s 

L3. intsrnet 118 is oonnaotsd to LAN-hassd sjishanga 120 via frsnsmission is!-si< set L4, in ths iiiusfratad iS 

syst«nv iink sets- LI, L2, 13, and L4 srs ail fsidirsofionsi. Lis* sets Li and 12 ^aeii carry fRainiy just | 

f&iepi^iony fraffic. wtssie sink sets L3 and l4 aacii; carfy both feifspfjony trsffio and oon-teiopbonv ffaffic, s 

Gsnera! ptsrposs ccmpotsr 115 may be equipped wish appsxiphste niuiiiiYiedia and other intsifacing ti 

eqifipmeot to faciillfaie feiephony appiicafions {over ils f(oi< sef coniisction L3 io LAN-based «x«tor?8« | 

120V such as sanding and fscoiving iritsrno; fsxes and other types of virt-iaf faxes, fe3idso!e duplex vofce | 

snd/oF video cornms-inicstions i«,g„ smoistit^g a video phone or a voioe teiapi^ono) and wrtuai or | 

smiitased modem commonicotsons, in addiiion. genera; purpose coonpufer 1 16 may forthof be connected | 

to standard telophoFr/ commsjnioaftons equipment, syon as an enaioQ phane set or a diaf-out type fax a 

madilne, and may be provided wsli? an ;nlerf3ce for rsceiving the signais frorrj such dovices, corivofisng ti 

such signaif; to fho appropnats-forms! {ss g.. analog to digital coovefSion) and fooA'arding them io LAN- s 

based exciiangs 120 via link sat 5.3. Fig. 2B ahows f.AN-based exchange 120 impiemeofed ss a dierst/ | 

server archttscture, with one or s nomfser of hosts serving as interriet ieiaphony ssrvoi^s (ilSs) 122 arid | 

the rest of the | 

netwomed :hosts Pesfig intsrnst tsiephony fiTCsj ciients 124-1 , 124-2, 124-!^. | 

Separata icica; iTt>s (f.iTSs j and/or public iTSs fPiTSs; may sx; providssd .at rernoie iocations, ths distsnce tt 

"fx , xi r .U ^"'o.!n1o> -it-^^c \ x^i-n 'c - <: ^x x-> r<: " -x iS> ^gs ^ 

each Ctthof fi.a notify each other) thsir raspactiva sssvioa areas (area codes, i\iXX, i-ITSs, ...) , and She | 

ITCs each register with ther s-sspsctivs ilSs that serva tbsnx Standard talaphona connsctions {phona, | 

o< <. foK !ib t J % ti ^ > ■'M.iT' fi^' ht- ^ - o ^-.v^-- <,d- too 1 

connactfon. | 

R^glstsring the fetephony dssfinafion address ftiay i>8 done ioy, e,g.., us-ing a v^efs bnjwser interface, | 
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dssftog sSB'sotiy iota ihs ilS to cegisfer »«ft:iii8nE jnfomiaJiors, of (nSerfscsig vvfSh a mamjai opsraior, if m i 

kie;ai flS is iwailab-e fer 3 teng distance call, s.s., fters Ss no »«fV!r!g STS ctose enough to the telephcsny | 

•3««8f!stfor! addrsss to oompSstsSy avosa iong distance charges, thsn sjis caii sjionici fos routed to tns nsxi sj 

chsapssl in terms of Sof^g dsstence costs ITS (FITS of LITS) , | 

Fig. 2C iSiustratss a h;g:h~Ssv«f ttow chart or ths gsnsrai operation of She t&isphony cliersss 124~N siiown hi sj 

Fig, 2B, irs aocordance v¥:l!h 8 parStcuSaf «x«mp;asy embodsnss^t. As ;s-id)cated sr: step S10, a teSsphoj-jy | 

cSisnt 124-^v^ s-egtstera iss \P address with its sssocisEad teSephony s«fv«r This may b® doBS, 8 g, during ?! 

isootup time, if tefepJ-sonv C:i«fit 124-N is s sofivvsre smpismsrstatipn. in | 

sddfSion. in st&p S10, the tsjephony clisnS 124-i^ w:::: b» {»nfigufed in acoordsncs wsSh the IP-cofnpljBnt s 

addressing: scheme of its sssodated tstepnony server 122. in step St2. teiephffny ciient suppifes 3 sj 

ciiaf one io a hsodset spsater {not si'sow?-!} of s irsuifemedia spoai^or fno^ shown) (for hands tree opsrattori j sj 

to emofote the ptoloosl of a teSephony commimicsflorss squipsrsent ( viis a diaS ions gemraiSon devsce | 

whiicf-i may fie provided 3S & perspherai l;> the ooropoSef rijnoing S>8 ciient, may be gsnsrated by | 

appropnsteiy cosTEfpiiing sn audio oiJtp«t port ot the cojfipuisr; , T&i^phony cSssnt 124-N thers v^a;t ijritii sj 

the ossf itipyts thes destioatiorf phons nomber (vsa an spproprssie inpsji dsvica (not shovvn.!, e.g.. a s 

handset with a tsisphoos-type i<sy pad, s stafidard mmputef key&osrd, or throisgh a rrifcrophoos iopsi | 

apd sn spproppste tsfiked softsssre-impiemeosed spsseh recogpiSiop in ' arfacs) . In s;.. sp S14, ths si 

sissttniattoo phone owmber is; received and sent to iiotemat taiept^ony sarvar 122, Sn slap S16, internet | 

talephoBV server 122 wsii tneo c.htx;s»;5 ts-ie oorsnected iink Shfoiigh vdiich :t snosjSd roots she phone call, s 

nomfasr, afsd fotjla its p3<:i<8ts accO'diogiy. | 

Ths atxi>.'«-de&f;!!i:j»ci variations ot ars intoinst isi&pixiny server (iTSi csn !:>s isTspten-ssnted ioosiiy in a j 

bsissness or agefjcy much Sika a PBX. aod/or ana can ba :mpia:?>entaci psibliciy and sharsd by | 

^dependent brisfnesses and individii'sis and used for roi.fiiog to other p!.ibitc or iooai iTSs and provide an ;;;! 

intortaco to exisstiag ■eiophony comrfsanicatioas systams, | 

Additional hoyssikeepirsg iriformation may fee smbeddsd into ths protoco: pssd to tratismiS osii inlormaJion | 

{i-iouseksepiBg asi svaii a-s paxloao' ? ^cn act j 'ion.^ ho.,5e\!5e^ ng ■^-o' >i^t(un n^csv indovl^or id^nis*-?* | 

ifidiicating the type of cat! PstrtQ made {some sxampla caii type rategohes srs: voic«, fes, video< | 

This informstson may b$ ys«fit isy an iiT6< by Simpiy i^dirscting csrtaiP types of c«iis, depapdiiig upof'f its | 

type. Certaio call types (e.g , taxes) are waS-suited tor handling by other systems. For 8>!ampS8, injsoming ;;;! 

faxes coaid tss intsrosptsd at ths ITS (rathsr tiian S8!~:t to ths teternot tslephony oiisnt (UC) ) and sent to a | 

fax sefvof Of to an emaii server for amaiiing to the !!>t8nde<i !"8oipsant, A ssrfipie tlow of such a subsysisirs sj 

(provided as part of an ITS, an ITC, or ©vep provided as a ssparste systsm oras a syhsystem in oJher | 

appltcatiofis) nvay bs as follows:. | 

(1 ) : DstsfiTsfoe th© typs of caii (fax, voice, dats, vidso. ..) . | 

(2) Deiarfniina routing and CK^nrsad to the sppropriata appiicaOon fssrver) , | 

(3) Roi^orrr! the neosssary protocol and/or data typs (o.g,. digital v&rsss analog) ooti vers ions.. iS 

An ITS may haodia v'oioe and fax caiis in She foilowing manners, respeciiveiy, | 

If a vo:c8 caii is received (a call may b& switohsd to the ITS via AiN or another maol-ianiSm ■ , the ITS | 

determinss that ths call « a voice caii. it ths talephonv destination numbsr is sasvsd by a ciiefjf (ITC; of si 

the iTS, ;hs iTS ^ sstampt to tatk So tt>s ITC, if ii>s ITC i& not rssporiding, ths SIS may arrange tor the 4 

sarsding ot a raessaga to tiie intended raosplent of ths voice caii.. | 

If fha iTC responds, s; aonounnes {aydfbiy, visuaiiy, sndfer thro^igh othar means) the rsoeip? of a new caii. 4 

and than avs^its a naspons© from the rsceivisig usssf , if no such •■aspons® is reosived, the ITC sen ssot | 

acccrdtngiy {a.g., tai^e a voice maii massage or rgcerva a teKS massage) . If the reosivtng user aoswsrs | 

the cai!, appropriafe oofivefssons (st the ITC or ths ITS, depending upon the type of receiving egriipment | 

and !',s ccrir-seolicrs ',o ti^e ITS) wiii be impiairsaiUed io C':jnveri the li-^-carrisP vosco Pata to s foira saiisbie si 

fe>f ths voice interface at the receiviag end. aad vice versa. The ITS will wait tor ail parlses but one io | 

fax machine or to a tax server (ssttiar directiy or via an iTC) , the Jax information will need to be cofwerted | 

^ i! y u t ( 1 t d < ' t h Ah <ii ■> \<. k 3 <.\ t <. jt.;i ij J j 
format for receipt hy tee fax machine or fax server. If the ITS is sending as a fax sender. It may simply taiia 

the i-xx and emaii li to ti-ie deetioaifon asers ainsii sddrase, and. it the ITS has been oonfigufod to do so, ii si 
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■Sores C5f the beosfSs of an STS/STC afchSscfere sn: 
winng forphorss and dsia. by providiog fcr She run 
ioommny kitsamt (s> , LANs, aod WANs) : tis m 
'J Seiephonj' sefvices (e.g., new LiTSs nfay bs e 



■ig Df si) teSephony applfttijtions >:5ver dtsta widng 

added); ihe redsjdsoo srs compSsxRy and expanse 11' 
s^wttehsd nst\wo:rk3 (pwb-in, private ar«d hybnd) : ths r^acsmsnt of switchmg wfth a system whfsh aSows 
hondrsdis or thoussnds of cabtes !«qufrgd for awiteheii systefi^s lo he reduesd to on« or several; the sj-iO! 

:fi teSephcny psisonnei, aii telephony acttvify -^di tm done over si dssls neSwork and fStgsjSar 
corsjputefs is>a: spsciai pefsoonesi or b'ssnfog wilt b« sigssded for speesaS sxcljange eqysprnent, s'jirs-sg,, 

rsotivork ami applicatiOEis on {h« sarsie computers; sj^: ITS can d«ie!7)'::rie She lyps of esch incoonrsg cal; ( 
3, fax, voice, ...) , thus faciSifetirig the provissoo of new and srsharioed featuses (e.g., one niifs^ber car; bs 
us&d for s person's voics snd im: vcios naiis sm dsiivered, and tes sfs sntercapted ar^d 
soto!Ts8t««{iy sent ie.g,, omaiied) fo the fec;8(v«r} ; and a reduction sn the cost of 



ioqg distance csiiing by rosjiing ovsjr the intsrriiet. Whiis the invention 
e.xarnpSs embodiroents, it is understood that the words v,'bit-t5 hsv* b« 
descrsptiors, rsthsr thsn words of isT-ilation. Ghssngss fnay be made, v 
c,issn"(S. Viffthout dspartsng ffom the scops ana spsftt of ths ioveotioo in 
ifsvenfson has ibeen described iiorsin with refersnce tcs psitScofef mess 
ondef stood that the ioveoison is od limited So the particuisrs disobse 



s been described by way of 
p-iaterials, srsd snihodimohts, li s 
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